THAMES RIVER BA_‘S..INI" |
NORWICH, CONNECTICUT

GREENVILLE DAM
" CT 00206

"~ PHASE 1 INSPECTION REPORT
. | NATIONAL DAM INSPECTION PROGRAM

1L

H k.

o

E . B T R "“The original hardcopy version of this repos
‘ . L - . R T - -¢ontains color photographs and/or drawings
- 1 S s e S o0 For additional: lnformatlon on this report
[ ' ' LT e e e o pleaseemall
o B R _ 3 " —j’,‘ : US Army Corps of Engineers

New England District
7 Emaﬂ lerary@na.eoz usace.army.mil

gf.i_"l;?iif- RS T
e

o DEPARTMENT OF THE ARMY .
.("New ENGLAND _DIVISION, conps OF ENGINEERS .
- j',_'..?_‘f,_WALTHAM MASS. L

Y et I e SR gt AR e e el S e e e L e L P
X T ETIREN 2 &ﬂ-‘{:&’:‘aef%:%‘;):c&uéﬂﬁia’%‘s'-:'?&#‘&&w:’ﬂﬁ&ﬁ&iss_::‘a}‘-;s.‘:-‘,ﬁ_}..;‘,.u;“.'-;4- S e




UNCYI ASSIFIED

SECURITY CLASSIFICAT(ON OF THIS PAGE (When Data Entered)

READ INSTRUCTIONS

1. REPORT NUMBER 2. GOVT ACCESSION NO. ‘ 3. RECIPIENT'S CATALOG NUMBER
CT 00206 |g Do [U3Y D

o TITLE fand Subtitle) §. TYPE OF REPORT & PERIOD COVERED

Greenville Dam INSPECTION REPORT
NATIONAL PROGRAM FOR INSPECTION OF NON-FEDERAL 8- PEAFORMING ORG. REPORT NUMBER
DAMS :

7. AUTHOR(a) 8. CONTRACT OR GRANT NUMBER(s)

U.S. ARMY CORPS OF ENGINEERS
NEW ENGLAND DIVISION

RAM ELEMENTY, PROJECT, TASK

9. PERFORMING ORGANIZATION NAME AND ADDRESS t0. PROG
AREA & WORK UNIT NUMBERS

1. CONTROLLI!NG OFFICE NAME AND ADDRESS 12. REPORT DATR

DEPT. OF THE ARMY, CORPS OF ENGINEERS oerober 1980

NEW ENGLAND DIVISION, NEDED reckeber L8

424 TRAPELO ROAD, WALTHAM, MA. 02254 i

T4, MONITORING AGENCY NAME & ADDRESS(If ditterent from Controlling Difice) 15. SECURITY CLASS. {of this report)
UNCLASSIFIED

Toa, DECL ASSIFICATION/ DOWNGRADING
SCHEDULE

16. OISTRIBUTION STATEMENT (of this Report)

APPROVAL FOR PUBLIC RELEASE: DISTRIBUTION UNLIMITED

17. DISTRIBUTION STATEMENY (of the abairact entered in Bleck 20, if dilisrent irom Report)

18, SUPPLEMENTARY NOTES
Cover program reads: Phase I Inspection Report, National Dam Inspection Program;

however, the official title of the program is: National Program for Inspection of
Non-Federal Dams; use cover date for date of report.

19. KEY WORDS {Continue on reverss aide if necessary and ldentily by Block number)

DAMS, INSPECTION, DAM SAFETY,
Thames River Basin

Norwich, Conn.

Greenville Dam

20. ABSTRACT (Continus on reverae aide Il necassary and identity by block number)

The Greenville Dam is a long stone filled timber crib spillway structure with two

earth embankments with vertical stone masonry facing forming the spillway abutment
The total length of the dam is 664 ft. including the 400 ft. timber crib spillway.
The dam was judged to be in FAIR condition. The dam is classified as INTERMEDIATE

in size and a HIGH hazard in accordance with the recommended guidelines establishe
by the Corps of Engineers. :

| =)

Db , ’jf,'.“;, 1473  EoiTioN OF {1 NOV 65 15 OBSOLETE



i

iy

B R 1
F oy

oL

DEPARTMENT O THE ARMY

NEW ENGLAND DIVISION. CORPS OF ENGINEERS
424 TRAPELQO ROAD
WALTHAM, MASSATHUSETTS 02254

REPLY TO
ATTENT I ON OF:

NEDED
MAR 06 1361

Honorable William A. 0”Neill
Governor of the State of Connecticut
State Capitol

Hartford, Connecticut 06115

Dear Governor 0“Neill:

Inclosed is a copy of the Greenville Dam (CT~00206) Phase I Inspection
Report, which was prepared under the National Program for Inspection of
Non-Federal Dams. This report is presented for your use and is based
upon a visual inspection, a review of the past performance and a brief
hydrological study of the dam. A brief assessment 1s included at the
beginning of the report. I have approved the report and support the
findings and recommendations described in Section 7 and ask that you
keep me informed of the actions taken to implement them. This follow-up
action 13 a vitally important part of this program.

A copy of this report has been forwarded to the Department of Environ-
mental Protection, the cooperating agency for the State of Connecticut.
In addition, a copy of the report has also been furnished the owner,
City of Norwich, Norwich, CT 06360.

Coples of this report will be made available to the public, upon
request, by this office under the Freedom of Information Act. 1In the
case of this report the release date will be thirty days from the date
of this letter. : '

I wish to take this opportunity to thank you and the Department of
Environmental Protection for your cooperation in carrying out this
program.

’ Sincerely,
Incl lC. E. G%. 111
As stated : Colonel, Corps of Engineers
Division Engineer



GREENVILLE DAM

CT 00206

THAMES RIVER BASIN

NORWICH, CONNECTICUT

PHASE 1 INSPECTION REPORT

NATIONAL DAM INSPECTION PROGRAM



NATIONAL DAM INSPECTION PROGRAM

PHASE 1 INSPECTION REPORT

IDENTIFICATION NO: CT 00206

NAME OF DAM: Greenville Dam

COUNTY AND STATE: New London County,
Connecticut

STREAM: Shetucket River

DATE OF INSPECTION: 7 April, 1980

Brief Assessment

The Greeanville Dam is a long stone filled timber crib spillway structure
with two earth embankments with vertical stone masonry facing forming the
spillway abutments. The total length of the dam is 664 feet including
the 400 feet timber crib spillway. The outlet works for the dam is a
series of 6-10 ft. W x 10 ft. H gates leading to a downstream canal used
for generating power at a downstream facility. This dam has a maximum
height of 29.0 feet and was originally built in the year 1882.

The dam was judged to be in FAIR condition. However, because the river
stage at the time of the visual inspection was high, the assessment of
the dam is based only on those visible portions that could be readily
inspected. Those components were the abutment embankments and the outlet
structure. The spillway could not be evaluated. Several items require
attention to imsure the long term performance of the dam. They include:
seepage at the left embankment, erosion at the toe of the left embank-
ment, brush growth of the upstream face of the right embankment, Con-
struction work at the left embankment has resulted in the temporary
creation of a low area in that embankment crest.

The dam is classified as INTERMEDIATE in size and a HIGH hazard in ac-
cordance with the recommended guidelines established by the Corps of
Engineers. The routed Test Flood outflow for this dam is equal to the
Probable Maximum Flood (PMF) or approximately 140,000 CFS and would

overtop the dam by 6.2 feet. The maximum spillway discharge of 84,480

CFS represents 60 percent of the test flood outflow. Because there are
several flood control reservoirs located within the drainage basin of the
dam that are owned and operated by the U.S. Army Corps of Engineers, it
is very likely that a detailed analysis will indicate that the approxi-~
mate inflow of 141,500 CFS and the overtopping potential used in this
report will need to be modified to include their impact.

It is recommended that the Owner engage the services of a registered
engineer experienced in the design of dams to accomplish the following:



perform more detailed hydraulic and hydrologic studies to determine the
discharge capacity and the overtopping potential of this dum taking into
account the impact of upstream flood control structures in attenuating
the flood, remove the vegetation from the right embankment, repair the
road cut in the left embankment, and monitor the wet zones at the left
embankment area.

Additional recommendations and remedial measures are detailed in Section
7 and should be implemented by the Owner within one year after receipt of
this Phase 1 Inspection Report.

CE Maguire, Inc.

: 7
7 Z .
By: _.MA& C&_fﬁ 72y

Richard W. Long, P.E.~ -
Vice President /
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This Phase I Inspection Report on Greenville Dam
has been reviewed by the undersigned Review Board members. In our

opinion, the reported findings, conclusions, sand recommendations are
consistent with the Recommended Guidelines for Safety Inspection of

Dams, and with good engineering judgment and practice, and 18 hereby

subnmitted for approval.

[ Do PGt iannn,
ARAMAST MAHTESIAN, MEMBER

Geotechnical Engineering Branch
Engineering Division

Gy 11 T

CARNEY M. TERZIAN, MEMBER
Design Branch
Engineering Division

RICHARD DIBUONO, CHAIRMAN

‘Water Control Branch

Engineering Division

APPROVAL RECOMMENDED:

EE%E B. FRYAR . ;

Chief, Engineering Divilioq'_
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PREFACE

This report is prepared under guidance contained in the Recommended
Guidelines for BSafety Inspection of Dams, for Phase 1 Investigations.
Copies of these guidelines may be obtained from the Office of Chief of
Engineers, Washington, DC 20314. The purpose of a Phase 1 Investigation
is to identify expeditiously those dams which may pose hazards to human
life or to property. The assessment of the general condition of the dam
is based upon available data and visual inspections. Detailed investi-
gation, and analyses involving topographic mapping, subsurface investi-
gations, testing, and detailed computational evaluations are beyond the
scope of a Phase I investigation; however, the investigation is intended
to identify any need for such studies.

In reviewing this report, it should be realized that the reported
condition of the dam is based on observations of field conditions at the
time of inspection along with data available to the inspection team. In
cases where the reservoir was lowered or drained prior to imspection,
such action, while improving the stability and safety of the dam, removes
the normal locad on the structure and may obscure certain condition which
might otherwise be detectable if inspected under the normal operating
environment of the structure.

It is important to note that the condition of a dam depends on
numerous and constantly changing internal and extermal conditions, and is
evolutionary in nature. It would be incorrect to assume that the present
condition of the dam will continue to represent the condition of the dam
at some point in the future. Only through continued care and inspection
can there be any chance that unsafe conditions be detected.

Phase 1 inspections are not intended to provide detailed hydrologic
and hydraulic analyses. In accordance with the established Guidelines,
the Spillway Test Flood is based on the estimated "Probable Maximum
Flood" for the region (greatest reasonable possible storm runoff)}, or
fractions thereof. Because of the magnitude and rarity of such a storm
event, a finding that a spillway will not pass the test flood should not
be interpreted as necessarily posing a highly inadequate condition. The
test flood provides a measure of relative spillway capacity and serves as
an aid in determining the need for more detailed hydrologic and hydraulic
studies, considering the size of the dam, its general condition, and the
downstream damage potential.

The Phase 1 Investigation does not include an assessment of the need
for fences, gates, no-trespassing signs, repairs to existing fences and
railings and other items which may be needed to minimize trespass and
provide greater security for the facility and safety to the public. An
evaluation of the project for compliance with OSHA rules and regulations
is also excluded.
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1.1

a.

NATIONAL DAﬂ INSPECTION PROGRAM
PHASE 1 - INSPECTION REPORT
GREENVILLE DAY
SECTION 1

PROJECT INFORMATION

General

Authority. Public Law 92-367, August 8, 1972, authorized
the Secretary of the Army through the Corps of Engineers to
initiate a pational program of dam inspection throughout the
United States. The New England Division of the Corps of En-
gineers has been assigned the responsibility of supervising the
inspection of dams within the New England Region. CE Maguire,
Inc. has been retained by the New England Division to inspect
and report on selected dams in the State of Connecticut. Autho-
rization and notice to proceed was issued to CE Maguire, Inc.,
under a letter from Max B. Scheider, Colonel, Corps of Engi-
neers. Contract No. DACW33-80-C~0013 has been assigned by the
Corps of Engineers for this work. :

Purpose of Inspection.

1. Perform technical inspection and evaluation of non-Federal
dams to identify conditions which threaten the public
safety and thus permit correction in a timely manner by
non-Federal interests,

2. Encourage and assist the States to initiate quickly ef-
fective dam safety programs for non-Federal dams.

3. To update, verify and complete the National Inventory of
Dams.

1.2 Description of the Project

a.

Location. Greenville Dam is located in the city of Norwich,
New London County, Connecticut. Coordinates of the dam are
approximately 41° 32.3' N Latitude and 72° (03.1' W Longitude.
The dam impounds water in the Shetucket River which draips
1,261 square miles of rolling terrain. The dam is located
about 11,000 feet upstream from the confluence of Shetucket
River and the Thames River. The axis of the dam is oriented in
a east-west alignment with the river impoundment to the north
of the dam.
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Description of the Dam and Appurtenances. The Greenville
Dam is a stone filled timber crib spillway structure with stone
faced earth embankments at each abutment. The total length of
the dam is 664 feet. Farth embankments at each end of the
spillway structure comprise 264 feet of the total length. The
spillway length of 400 feet extends the entire width of the
Shetucket River. The left embankment has a top width of 42
feet and the top width of the right embankment is 26 feet. The
right embankment also contains the outlet works for the dam.
The outlet works is a stone masonry structure with 6 arch
openings of 10 foot width and 10 foot height on the downstream
face and rectangular openings of the same size on the upstream
face. The control gates for these openings are comnstructed of
timber and are in two panels, similar to a double hung window.
They operate by sliding vertically and are raised by rack and
pinion equipment. Three of the gates have been fitted with
electrical hoist mechanisms. A timber gatehouse encloses the
operating facilities. (See Photo C-10 in Appendix C). Gates
are in operable condition.

The spillway is a timber crib work with stone«fill. See the
drawings in Appendix B-3 for details. The length of the spill-
way weir is 400 feet and the width at the crest is 7 feet. The
dam has a provision for installation of 1.3 feet high flash-
boards along the spillway crest. This could not be wverified
during the wvisual inspection due to the large overflow at the
time. Discharge from the spillway continues in the Shetucket
River. The discharges from the outlet works flow into a down-
stream canal which parallels the Shetucket River. The water
surface in the outlet canal was about 12 feet abowve the river
stage at the time of the inspection. The water in the outlet
canal is utilized for hydroelectric power generation at a
facility further downstream. This outlet canal has a side
channel spillway as shown on a sketch in Appendix C and Photo
C~12 to limit the maximum discharge entering the powerhouse.

Size Classification. The Greenville Dam has an impoundment
capacity at the top of the dam (elev. 36.3 feet NGVD) equal to
3360 Ac-Ft and a maximum height of 29 feet. In accordance with
guidelines established by the Corps of Engineers, this dam is
classified as an INTERMEDIATE size structure based on its
impoundment capacity.

Hazard Classification. This dam is classified as

hazard potential structure because its failure could

loss of more than a few lives, damage and inundation of 20-25
dwellings and commercial properties in the City of Norwich,
damage to the support structures for the 8th Street, Main St.
(Rt. 2), Rt. 12, Water Street and Amtrack Railroad bridges and
temporary disruption to traffic and utility services located
within or along those roadways. Loss of the dam will also
prevent the generation of electricity by the City of Norwich.

1-2



——r

It is estimated that the failure cischarge of 131,720 CFS will
travel downstream through the Shetucket River with high veloc-
ities. Depths of flow downstream from the dam before and after
the dam failure are 18.0 and 21.0 feet for respective dis-
charges of 84,480 and 131,720 CFS. Increased depth in the
inspected areas due to failure of the dam will be approximately
3.0 feet and there will be 4-7 feet of water in the impacted
dwellings and commercial properties. The failure will cause
flooding conditions downstream and the wvelocity of flow will
carry debris and cause erosion.

Ownership. The dam is presently owned by the City of Nor-
wich, Connecticut.

Operator. The dam is operated by the City of Norwich, Depart-
ment of Public utilities, 34 Shetucket Street, Norwich, Con-
necticut, 06360. Personnel are under the direction of Mr. C.F.
Rossoll, Chief Electrical Engineer (1-203-887-2553).

Purpose of Dam. To provide water for hydroelectric power-
generation for the Department of Public Utilities, City of
Norwich, Connecticut.

Design and Construction History. The Greenville Dam was buijlt
in 1882. Records indicate that replacement of the timber
planking started about 1947. Damage occured to the planking
during the intense storms of 1955 and additional repair work
was apparently performed., Other recorded repair work has been
performed in 1965, 1969, 1978 and at the present time, April
1980. Records indicate that all of the foregoing repairs were
to the timber spillway only.

Normal Operational Procedure. The outlet gates are adjusted
to maintain water level in the outlet canal to avoid spillover
in the side channel spillway located on this canal. Normally,
the water level can be maintained by leaving the gates wide
open. When the river level is high, the gates are partially
closed to cut back the flow. Chart recorders register the
water level in the river upstream of the spillway crest and in
the outlet channel. A daily record of the level is maintained.
Spillover in the canal side channel spillway structure is
reduced somewhat by leakage to the river by canal water aleng
the length of the channel. This intake camal, 2500 feet long,
leads to a hydroelectric generation facility with 2200 KW
installed capacity and an average net-head of 14.0 feet. The
plant is shut off during the high floods when sufficient dif-
ferential head (difference between upstream and tailwater
elevation) is not available and this is done by closing the
upstream gates.
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1.3 Pertinent Data

a,

Drainage Area. The drainage basin for the Greenville Dam is
approximately 60 miles long, 30 miles wide and equal to 1,261
square miles in area, The basin extends from the Spencer State
Forest near Worcester, Massachusetts in the north, to Norwich
in the South; and from the Connecticut-Rhode Island State Line
in the east to Manchester in the West. The topography is
generally flat to rolling terrain with elevations ranging from
a high of 1,074 feet at Spencer State Forest to 20.3 feet at
the spillway crest. In addition, the large storage areas and
flood control structures within the watershed will tend to
dampen and delay the peak of the surface runoff. There are six
flood control structures located upstream within the watershed
with the following pertinent features:

Reservoir Contrelling D.A. Remarks
Mansfield Hollow 159.0 For Greater
Buffumville 26.5 Details See
Hodge Village 31.0 Appendix F
East Brimfield 67.5

Westville 32.0

West-Thompson 74.0

Discharge at the Damsite. Recorded 1levels of the Shetucket
River are continuously obtained at the damsite by the City of
Norwich. There is no other discharge data available for this
dam. Listed below is calculated discharge data for the spill-
way and outlet works: :

1. Outlet Works:

Conduit size 6-10' x 10' rectangu-
lar Conduit invert
elevation 9.30 feet
(Total area = 600
square feet)

i. Discharge capacity 7,350 CFS @ spillway
crest elevation 20.3
ii. Discharge capacity 14,070 CFS @ top of
' dam elevation 36.3
feet
iii. Discharge capacity 14,650 CFS @ test
flood elevation 38.15
feet
2. Maximum known flood at damsite September, 1938 -
75,000 CFS
1-:
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Ungated spillway capacity at
top of dam

84,480 CFS

4. Ungated spillway capacity at 140,000 CFS
test flood elevation
5. Gated spillway capacity
at normal pool elevation N/A
6. Gate spillway capacity at .
test flood elevation N/A
7. Total spillway capacity at
test flood elevation 140,000 CFS
8. Total Project discharge at 98,550 CFS
top of dam :
9. Total Project discharge at 154,650 CFs

test flood elevation

Elevation (Feet NGVD)

1. Streambed 7.3

2. Bottom of Cut-off Unknown
3. Maximum tailwater Unknown
4. Recreation Pool N/A

5. Full flood control pool N/A

6. Spillway crest 20,3*
7. Design discharge (orginial design) Unknown
8. Top of dam 36.30
9. Test Flood design surcharge 42.50

Reservoir (Length in feet)

1.

Normal pool

Flood control pool

6,000 (estimated)

N/A

3. Spillway crest pool 6,000 (estimated)

4, Top of dam 6,000 (estimated)

*Spillway crest - elevation adopted in Master Manual of
Roservoir - Thames River Basin = 21.40.

1-5



5. Test flood pool 6,000 (estimated)

e. Storage (acre-feet)

‘ 1. Normal pool 800
;—H l 2.  TFlood control pool N/A
—_‘ 3. Spillway crest pool 800
,__“ E 4. Top of dam 3,360
5. Test flood pool 4,200
z Reservoir Surface (acres)
E 1. Normal pool 160
- 2. Flood control pool N/A
o ﬂ 3. Spillway crest pool 160
. "4. Top of dam 160
“f,‘ ﬁ 5. Test flood pool 160
' 1. Type Wooden <crib stomne
e ' filled dam.
/ E 2. Length 664 feet
\ E 3. Height 29 feet
h 4, Top width Varies
-~ E 5. Side slopes Varies
6. Zoning N/A
- E 7. Impervious Core Unknown, crest wooden
crib stone & earth
s ! filled
8. Cutoff Unknown
: F 9. Grout curtain Unknown
10. Other -

1-6



Diversion Channel

1. Type
2. Length

3. U/S Control

4, Gates

3. There is a side channel spill-
way on this intake canal (see
Photo C-12) Refer to paragraph
1.1i for more details.

Spillway (at dam)
1. Type

2. Length of Weir

3. Crest elevation with no flash-
boards

Crest elevation with flash-

boards (no flashboards were
observed at time of inspec-
tion) ‘

4, Gates

5. U/S Channel

6. D/S Channel

Regulating Qutlets

Refer to paragraph 1.2b "Description
of Dam and Appurtenances" for des-
cription of outlet works.

1. Invert

1.7

Intake flume to the
powerhouse for hydro=-
generation.

Rectangular channel
2,500 feet
6 - 10' x 10' gates

with invert 9.3 ele-
vation

Yes

Uncontrolled overflow
(granite cap) weir,
cascade downstream
face,

400 feet

20,3 feet

21.3 feet
None

Natural river bed
Shetucket River

Natural river bed
Shetucket River

9.3 feet



Size

Description

Control Mechanism

Other

1-8

6 ~ 10 feet x 10 feet

6-slide type wooden
gates~-stone masonry
structure

3 electrically as-
sisted or manually
cperated wooden gates
plus 3 manually oper-
ated gates.
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2.1

2.2

2.3

2.4

SECTION 2
ENGINEERING DATA

Design Data

The following documents which contain the principal information
regarding this dam were reviewed in the preparation of this report,

1. Plans entitled: "Norwich Water Power Company's Dam". Three (3)
sheets prepared by Chandler and Palmer, Engineers of Norwich,
Connecticut, dated December 1915.

Construction Data

Correspondence relating to repair work dating from 1947 was avail-
able for review.

Operation Data

Water levels are recorded and ma::.nta:.ned by the City of Norwich
Department of Public Utilities.

Evaluation of Data

a. Availability. The informatijon noted above for this facility is
available in the files of the:

State of Connecticut
Department of Environmental Protection
State Office Building
165 Capitol Avenue
Hartford, Connecticut
Attn: Mr. Victor J. Galgowski,
Dam Safety Engineer

and

City of Norwich,

Department of Public Utilities,

34 Shetucket Street

Norwich, Connecticut 06360
Attn: Mr. C.F. Rossoll

Chief Electrical Engineer

b. Adequacy. The lack of in-depth engineering data did not allow
for a definitive review. Therefore, the adequacy of this dam
could not be assured from the standpoint of reviewing design
and construction data, but is based primarily on visual in-
spection, past performance and sound engineering judgement.

c. Validity. The validity of the limited data must be verified.

2-1
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SECTION 3

VISUAL INSPECTION

Findings

a.

General., The Phase 1 inspection of Greenville Dam was per-
formed on 17 April, 1980 by representatives of CE Maguire,
Inc., and Geotechnical Engineers, Inc. A visual checklist and
photographic record of that inspection has been included in
Appendix A and {, respectively, of this report. At the time of
the inspection approximately 1.5 feet of water was flowing over
the crest of the spillway. Since this flow entirely covered
the spillway structure making it unobservable, the condition of
the spillway has not been rated. The overall rating of embank-
ments and appurtenant structures is judged to be FAIR. This
evaluation is based on the visual inspection, history, existing
drawings and general appearance.

Dam.

1. Spillway. Existing drawings, of the dam, indicates the
main spillway section of the dam is constructed of timber
cribbing filled with hand packed stones. The spillway is
approximately 400 -ft-long. Currently, repair work is
taking place at the dam site as shown on Photo C-3.
Several of the sheet piles can be seen protruding from the
water surface. The repair to the spillway is reportedly
replacement of deteriorated timbers of the c¢rib and sur-
face timbers and backfilling along the upstream face with
gravel.

2. Left Embankment. The left masonry block wall of the dam
is shown in Photos C~1 and C-5. A concrete training wall
has been built downstream from the masonry wall to divert
water away from the toe of the downstream masonry wall and
adjacent earth embankment (Photos C-5 and C-7). A roadway
has been excavated adjacent to the left abutment as in-
dicated in Photos C-1 and C-4. This roadway construction
has created a minor depression in the crest profile of the
dam. The length and depth of this depression could not be
measured and inspected due to overflow conditioms. A
small seep was noted near the downstream toe of the em-
bapkment approximately 30 ft. to the left of the end of
the masonry training wall. This seepage zone can be
observed in Photo C-13. The Owner reports that repair
work is presently taking place at the toe of the left
embaniment where a small tributary flows into the
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Shetucket River just downstream from the spillway (See
Photo C-14). This repair includes the installation of a
pipe and headwall to carry the tributary flows more read-
ily into the main river.

Appurtenant Structures and Right Embankment.

1.

OQutlet Works and Right Embankment. The outlet works and
right embankment form a continuous structure at the right
end of the spillway. This complex is shown in the over-
view photo. The downstream side end of the outlet works
structure is shown in Photo C-10 and the intake side in
Photo C-2. The stone masonry forming this structure
appeared to be in fair condition with missing mortar in
many areas and trees and vines growing out of the base of
the wall. The right abutment of this structure is shown
in Photo C-6.

Gatehouse and Gate Controls. The gatehouse is a timber
superstructure on the stone masonry portion of the em-
bankment. This structure is shown in Photes C-2, (-10,
and C-12. The general condition of the superstructure was
to be judged fair. The gates appeared to be well main-
tained and in operating condition although an operational
check was not conducted. Three of the six gates can be
electrically operated, the remaining gates are manually
operated.

Canal Qutlet Channel Spillway. This structure is shown
in Photo C-12. The structure is of concrete and judged to
be good condition.

Canal Intake Channel. The intake channel is shown in
Photo C-9. The channel rums parallel to the Shetucket
River and is connected with the river immediately upstream
from the gatehouse {Photo C-2). The 1location of the
intake channel is visible in the overview photo as a break
in the trees upstream from the gatehouse. There are many
overhanging trees and branches.

Canal Outlet Channel. The outlet channel which feeds
the wvarious wusers of water downstream from the dam is
shown in Photo C-11. The outlet channel spillway is shown
in Photo C-1]1 on the left hand side. Masonry walls form
the left side of the channel while natural earth embank-
ment forms the right side. The sidewalls of the canal
appear to be in good horizontal and wvertical alignment
above the water line at the time of the inspection with no
apparent sloughing. The length of this chapnel is 2500
feet.

3-2
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Reservoir Area. No specific detrimental features were ob-
served in the reservoir during the wvisual inspection. The
slopes of the shoreline are overgrown with trees and brush.
Because of the dense vegetation, periocdic observations should
be made to check for debris such as tree trunks and limbs which
could become entrapped on the spillway crest or outlet gates.

e, Downstream Channel. The downstream = channel is the mnatural
riverbed of the Shetucket River. No significant obstructions
existed in the channel at the time of inspection (See Photo
Cc-8).

Evaluation

A thorough Phase 1 evaluation of the spillway portion of the dam
could not be performed because water flow over the crest prevented
access to the downstream portion of the dam. '

Based on examination of the embankments and appurtenant structures,
these observable features were judged to be in fair condition. The
following deficiencies could adversely affect the future performance
of the dam:

1.

Seepage exiting at the downstream toe ¢of the embankment section
at the left side of the dam could affect the long-term in-
tegrity.

The road which has been cut into the left abutment may lead to
future erosion and a possible breach of the embankment during
periods of high runoff.

Trees and vines existing at the toe of the upstream face of the
outlet works structure could lead to displacement of the ma-
sonry block if allowed to continue to grow.

An inspection and evaluation of the spillway should be made
during a low flow period. .

The minor depression on the spillway crest noted at the left

embankment does not significantly increase the volume of over-
topping but should be corrected under normal maintenance.

3-3
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SECTION 4

OPERATIONAL AND MAINTENANCE PROCEDURES

4.1 Operational Procedures

a. General. The Greenville Dam is regulated by the personnel of
the City of Norwich, located at Department of Public Utilities
City of Norwich, South Golden Street.

The gates are normally maintained in the open position. During
high flows, the gate openings are adjusted to avoid water
spilling over the side channel spillway due to reported seepage
and stability problems on this structure. During flood flows,
the gates are completely closed and the power plant shut=-off
because the reduced head on the turbine units is too small for
their efficient operation. Daily records are maintained of
water level in the outlet canal and river above the dam.

b. Description of Any Warning System in Effect. Emergency pro-
cedures are posted at the power station which is located om the
outlet canal several hundred feet downstream from the dam. A
copy of these procedures is included in Appendix B-1,

4.2 Maintenance Procedures

a. General. Trees and brush growing on the embankments are gen-
erally trimmed side cut on an annual basis. Maipntenance was in
progress on a portion of the spillway as can be seen in the
Phote C-3. Except for some vegetation growing from the masonry
of the embankment the facilities appeared to be well main-
tained.

b, Operating Facilities. All of the gates receive as needed
maintenance to keep them operable. At the time of the in-
spection, 3 of the gates had recently been overhauled. One
gate had been replaced in its entirety, two others, partially
replaced.

4.3 Ewaluation

It is not possible to comment on the effectiveness of maintenance of
the timber crib spillway at this time. The outlet gates, right
embankment and outlet channel spillway appeared to be well main-
tained. These facilities are observed by City of Norwich operating
personnel on a daily basis. The left embankment area is maintained
to the extent of cutting brush and trees. Erosion areas require
further maintenance.
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SECTION 5

EVALUATION OF HYDRAULIC/HYDROLOGIC FEATURES

General. The Greenville Dam is located on the Shetucket River, in
eastern Connecticut, approximately 2.1 miles northeast of the con-
fluence of the Thames and Shetucket Rivers. The dam was comstructed
around 1882 and is presently used to produce electrical power by
means of a low head hydro facility located downstream. At the
spillway crest elevation of 20.3 feet, the capacity of the outlet
structure is 7,348 CFS. - It would require one-half hour to lower the
reservoir level one foot. To drain the 800 Ac-Ft of available
storage below the spillway crest, it will require 3 hours using the
existing outlet. ‘

The dam has a spillway length of 400 feet and a surcharge height of
16 feet. The total length of the dam is 664 feet. The reservoir
bhas a2 storage capacity at the spillway crest level of 800 Ac-Ft and
can accommodate .012 inches of runoff from the watershed. Each foot
of depth in the reservoir above the spillway level can accommodate
160 Ac-Ft of water equivalent to 0.002 inches of runoff.

At the spillway crest elevation of 20.3 feet the capacity of the
outlet structure is 7,348 CFS. It would require one-half hour to
lower the reservoir level one foot. To drain the 800 Ac-Ft of
available storage below the spiliway crest, it will require 3 hours
using the existing ontlet.

Design Data. Limited design data is available for this watershed
and dam. To supplement the existing design information U.S.G.S.
Topographic Maps ({scale 1" = 2,000 ft.) were utilized to develop
hydrologic parameters such as drainage area, reservoir surface
areas, basin slopes, time of concentration and other runoff charac-
teristics. Elevation/storage relatiomships for the reservoir were
estimated. Surcharge storage was computed assuming the surface area
remained constant above the spillway crest. Some of the pertinent
hydraulic data was obtained and/or confirmed by actual field mea-
surements at the time of the visual inspection. Test flood values
and dam failure profiles were developed in accordance with the Corps
of Engineers guidelines. Final values used in this report are quite
approximate and are no substitute for detailed analysis.

Experience Data. Historical data for recorded discharges and
water surface levels as available for this dam are reproduced below:

Date Discharge in CFS Stage
1936, March 51,500 (37,200)* 32.0 (30.4)*
1938, September 75,000 (47,200)% 35.0 (32.0)*
1955, August 65,000 (35,200)% 35.0 (30.0)%
Standard Project Flood 129,000 (94,000)% 42.0 (38.2)*

*Modified by upstream reserveirs in the watershed.

5-1
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5.4 Test Flood Analysis. Recommended guidelines for the Safety Inspec-

5.5

tion of Dams by the Corps of Engineers were used for selection of
the "Test Flood". This dam is classified under those guidelines as
a HIGH hazard and INTERMEDIATE in size. Guidelines indicate that
the full PMF be used as the test flood for such classification. The
watershed has a total drainage area of 1,261 square miles of which
(10%) is swampy or covered by natural storages. This drainage area
is sparsely populated, largely wooded, is hilly with rolling ter-
rain, with basin slopes averaging 0.004 feet per feet which can be
considered as flat. A "test flood" equal to the full PMF was cal-
culated to be 112 CSM, equal to 141,500 CFS and was adopted for this
analysis. The routed outflow discharge for the test flood inflow
was 140,000 CFS assuming the outlets to the hydro-generating intake
canal are closed. The discharge through these outlets to the hydro-
generating facilities is 14,650 CFS at the Test Flood elevation thus
making totzl project discharge at the Test Flood elevation 154,650
CFS. Total project discharge at top of dam is 98,550 CFS with
14,070 CFS passing the intake canal outlet structure. The spillway
and outlet rating curves are illustrated in Appendix D. Flood
routings were performed assuming a full reservoir (at spillway crest
elevation.)

In the Master Manual for Reservoir Regulation - Thames River Basin
by the Corps of Engineers a Standard Project Flood of 96,000 CFS for
local protection works in Norwich was developed for the Shetucket
River with the storm centered over the uncontrolled drainage area
downstream of the six flood control Corps of Engineers structures
(Willimantic River Basin). The Test Flood (full P.M.F.) adopted for
this Phase 1 Inspection Report is 141,500 CFS approximately 47%
larger than the SPF and is assumed to be centered on the entire the
1261 sq. mile basin.

Test Flood should be redone including the impact of flood attentua-
tion of the six Coxps of Engineers reservoirs located upstream as
detailed in Appendix F for a more detailed and realistic analysis.

The analysis indicates that the spillway capacity is not hydrauli-
cally adequate to pass the selected "test flood" (full PMF) for this
dam and this flow would overtop the dam by approximately 6.2 feet.
Overtopping of this dam has been computed assuming a uniform dam
crest because the low point on the roadway at the left embankment is
considered a temporary construction condition. The inflow and
routed outflow discharge value for this test flood are 141,500 CFS
and 140,000 CFS, respectively. The maximum outflow capacity of the
spillway without overtopping the dam is 84,480 CFS which is 60.3 of
the routed test f£flood outflow. Because of large flood control
storage located upstream, a detailed analysis to determine the
inflow at this dam is required to obtain a realistic magnitude and
outflow and the overtopping potential.

Dam Failure Analysis. An instantaneous full depth-partial width
breach of 200 feet was assumed to have occurred in the dam. This
adopted breach width of 200 feet was based on visual inspecti  : of

5.2
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the downstream channel and topographic features. Assuming the river
stage at the top of the dam just prior to failure the calculated dam
failure discharge is equal te 131,720 CFS with outlet gates assumed
closed.

This discharge will produce an approximate water surface level of
elevation 28.3 feet immediately below the dam and will raise the
water surface 3.0 feet above the level just prior to failure when
the discharge is equal to 84,480 CFS. The reach of the river that
will be impacted by this dam failure is that portion extending from
the dam downstream to the Thames River. The failure discharge of
131,720 CFS may result in loss of more than a few lives, inundation
of 20-25 dwellings and commercial properties in the City of Noxwich,
damage to the support structures for the 8th Street, Main St. (Rt.
2), Rt. 12, Water St. and Amtrack Railroad bridges and temporary
disruption to traffic and utility services located within or along
those roadways. Estimated depths of water from the dam fajlure
discharge at those structures impacted by the failure could range
from 1-3 feet. Riverbanks will sustain severe erosion and stripping
and that the debris carried along by the failure wave can result in
additional damage and flooding. Depths of flows downstream of the .
dam before and after failure are 18.0 and 21.0 feet for respective
discharges of 84,480 and 131,720 CFS. In the wvicinity of 11,000
feet downstream from this dam backwater effects from the Yantic and
Thames River Basin will also affect the water surface elevations
during high floods. As a result, the Greenville Dam has been
classified as INTERMEDIATE in size but HIGH hazard structure,.

5-3
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GREENVILLE DAM

Inflow, Outflow and Surcharge Data

SURCHARG!

24-HOUR TOTAL  24-HOUR* MAXTMUM MAXIMUM**  SURCHARGE

RAINFALL IN RUNOFF IN INFLOW QUTFLOW HEIGHT STORAGE
FLOOD INCHES INCHES IN CFS IN CFS IN FEET ELEVATIO!
TEST FLOOD 21.4 19.0 141,500 140,000 22.20 42.5

#Infiltration assumed as 0.1"/hour
%%Lake assumed initially full at spillway crest elevation 20.30
(top of dam = 36.3)

NOTES:

1. "Test Flood" computation based on COE guidelines.

2. The maximum capacity of the spillway without overtopping the top of

the dam elevation {36.30) is equal to 84,480 CFS.

3. All discharges indicated are dependent upon the continued integrity

of upstream storage reservoirs.

1/ Surcharge storage is assumed to overtop the dam when exceeding the

spillway capacity.

5. Test flood = Full PMF = 112 CSM = 141,500 CFS (D.A. = 1261 sq. miles).

6. Spillway crest elevation adopted = 20.30.

(Spillway crest evelation adopted in Master Manual of Reservoir

- Regulation - Thames River Basin = 21.40).
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6.2

6.3

6.4

SECTION 6

EVALUATION OF STRUCTURAL STABILITY

Visual Observation. The wvisual observations did not disclose any
immediate stability problems; however, a thorough visual inspection
of the dam could not be made because of water flow over the spillway
crest.

Design and Construction Data. Drawings are available showing the
layout of the dam and the cross-section of the rockfilled timber
crib. No other design and construction data are available.

Post-Construction Changes. The Greenville Dam was built in 1882.
Records indicate that replacement of the timber planking started
about 1947. Damage occurred to the planking during the intense
storms of 1955 and additional repair work was apparently performed.
Other recorded repair works has been performed in 1965, 1969, 19878
and at the present time, April 1980. Records indicate that all of
the foregoing repairs were to the timber spillway only.

Seismic Stabiljty, This dam is in located in Seismic Zone 1 and in
accordance with the recommended Phase 1 guidelines, does not warrant
seismic stability analysis.




SECTION 7

ASSESSMENT, RECOMMENDATIONS, AND REMEDIAL MEASURES

7.1 Dam Assessment

_ a. Condition. Based on the observable portioms of the Green-
— _ ville Dam, the embankments and appurtenant structures are

judged to be in FATIR condition. The condition of the timber
crib spillway could not be evaluated due to the quantity of
flow.

b. Adequacy of Information. The wisual inspection was not ade-
quate for a complete Phase 1 level of investigation.

c. Urgency. The recommendations and remedial measures described
below should be implemented by the Owner within one year after
receipt of this Phase 1 report.

7.2 Recommendations

The following items should be accomplished under the supervision of
a qualified registered engineer, experienced in the design of dams
and any recommendations developed from the analysis should be im-
e plemented by the Qwner.

1, Conduct further hydroleogic and hydraulic studies to determine
inflow, outflow and overtopping potential for this dam taking
into account the impact of the six Corps of Engineers flood
control structures located upstream.

2. Recommendations pertaining to the spillway portion of the dam
will depend on further visual inspection of the dam. The dam
should be inspected when the upstream water level is below
crest elevation.

_U.

il

3. Investigate the seepage existing at the downstream toe adjacent
to the left abutment of the dam and develop a methodology to
measure and control the flow.

4. Repair the erosion area at the left abutment. Complete the
work modification which is in progress at this location and
restore the crest profile to its original grade.

7.3 Remedial Measures

X
ip ]

a. Operation and Maintenance Procedures.

1. Remedial measures pertaining to the spillway portion of
the dam will depend on the results of further inspection
of the dam.

b

7-1
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2. Repair and restore to gfade the comstruction roadway which
has been cut in the left embankment. Grass should be
planted on the restored surface.

3. Institute the technical inspection of the dam on an annual
basis.

4. Develop and implement a regular maintenance program.

5. Develop an "Emergency Action Plan" that will include an
effective pre-planned downstream warning systems. Items
that should be identified in the plan should include the
locations of emergency equipment, materials and manpower
to reduce or minimize dam failure and/or overtopping, as
well as, the authorities to contact including the Corps of
Engineers, Potential downstream areas that would require
evacuation should also be identified.

6. Implement a program of monitoring the dam during periods
of flooding and other emergencies.

7. Cut the brush and weed growth from right embankment walls.

7.4 Alternatives

There are no alternatives to the measures listed above.

7-2
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APPENDIX A

INSPECTION CHECKLIST
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VISUAL  INSPECTION ~CHECKLIST
PARTY ORGANIZATION

PROJECT Greenville Dam DATE April 17, 1980
TIME A.M.
WEATHER ___ Fair
WS.ELEV. _ 2+.8 us. 9.2 Dps
PARTY : Hydrology &
L R. Brown, CEM Civil 5. S. Khanna, CEM Hydraulics
2 E. Dessert, CEM Ciyil 7
3. R. Murdock, GEI Geotechnical 8,
4. C. Rossoll, City of Norwich 9,
5, ‘ A. Nyétrom, ity of Norwich 10
PROJECT FEATURE INSPECTED BY REMARKS
L
2.
3.
4. !
5
6.
7.
8.
0.
10,
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PERIODIC INSPECTION CHECKLIST

PROJECT Greenville Dam DATE April l?, 1980
INSPECTOR DISCIPLINE
INSPECTOR ] DISCIPLINE

AREA EVALUATED CONDITION

DAM EMBANKMENT

Crest Elevation
Current Pool Elevation
Maximum Impoundment to Date
Surface Cracks
Pavement Condition
Movement or Settlement of Crest
Lateral Movement
Vertical Alignment
" Horizontal Alignment

Condition at Abutment and at
Concrete Structures

Inaications of Movement of
Structural Items on Slopes

Trespassing on Slopes

Sloughing or Erosion of Slopes or
ibutments

Rock Slope Protection

Unusual Movement or Cracking at or
Near Toe

Unusual Embankment or Downstream
Seepage

Piping or Boils

Foundation Drainage Features

Timber crib spillway section. Earth
sections at the abutments.

20.3

21,8

Unknown

None observed.

Undulation along right side, left side
covered with steel beams and concrete
block.

None observed.

Good

Good

Right abutment good. A road has been
cut into the left abutment.

None observed,

Roadway and worn path on left side of
dam. Erosion has occurred at the
downstream toe.

None

None cbserved.

Small seepage area observed along the
downstream toe on left side of the daml

None observed.

None
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PERIODIC INSPECTION CHECKLIST

PROJECT Greenville Dam DATE April 17, 1980
INSPECTOR DISCIPLINE
INSPECTOR DISCIPLINE
AREA EVALUATED - CONDITION
DAM EMBANKMENT (Cont.)
Toe Drains None
Instrumentation System None

Vegetation

Grass well maintained aleng crest on

right side of dam.
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PERIODIC INSPECTION

CHECKLIST

PROJECT Greenville Dam DATE April 17, 1980
INSPECTOR DISCIPLINE
INSPECTOR DISCIPLINE

AREA EVALUATED

CONDITION

OUTLET WORKS ~ INTAKE CHANNEL AND

INTAKE STRUCTURE

a, Approach Channel
Slcpe Conditions
Bottom Conditions
Rock Slides or Falls
Log Boom

Debris.

b. Intake Structure

Condition of Concrete and Stone
Masonry

Stop Logs and Slots

Overgrown with trees and brush.
Not observable.

None

None

Not observable. Many overhanging
trees,

Good

None
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PERIODIC INSPECTION CHECKLIST

PROJECT Greenville Pam CATE April 17, 1980
INSPECTOR DISCIPLINE
INSPECTOR DISCIPLINE

AREA EVALUATED CONDITION

OQUTLET WORKS -~ CONTROL TCWER

a. Concrete and Structural

General Condition

Condition of Joints

Spalling

Visible Reinforcing

Rusting or Staining of Concrete
Any Seepage or Efflorescence
Jeoint Alignment

Unusual Seepage or Leaks in Gate
Chamber

Cracks
Rusting or Corrosion of Steel

b. Mechanical and Electrical

Crane Hoist

Hydraulic System

Service Gates

Emergency Gates

Lightning Protection System

Emergency Power System

Timber superstructure. Mortared stone
masonry foundation.

Timber - Fair
Stone foundation ~ Good

Good
Not observable,
*Not observable.
Not observable.
Not observable,
Good

Not observable.

None observed,

Stone masonry.

3 electrically operated gates and 3
manual gates, all of timber. Rack and
pinion 1lift mechanism with timber stem.
None
None
Timber
None

None

None

A=5



PERIODIC INSPECTION CHECKLIST

PROJECT Greenville Dam DATE © April 17, 1980
INSPECTOR DISCIPLINE
INSPECTCR DISCIPLINE

AREA EVALUATED CONDITION

OUTLET WORKS - TRANSITION AND CONDUIT

Not observable.
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PERIODIC INSPECTION CHECKLIST

PROJECT Greenville Dam DATE April 17, 1980
INSPECTOR DISCIPLINE
INSPECTOR DISCIPLINE

AREA EVALUATED CONDITION

QUTLET WORKS — OUTLET STRUCTURE AND

OUTLET CHANNEL

General Condition of Concrete
Spalling

Erosion or Cavitation

Any Seepage or Efflorescence
Condition at Joints

Drain Holes

Channel

Loose Rock or Trees Overhanging
Channel

Condition of Discharge Channel

Mortared stqne
None observed.

None observed.

Good

None observed,

Yes = trees,

Good

masonry arch openingss

Not observable.
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PERIODIC INSPECTION CHECKLIST

PROJECT Greenville Dam DATE April 17, 1980
INSPECTOR DISCIPLINE
INSPECTOR DISCIPLINE

AREA EVALUATED CONDITION

OUTLET WORKS - SPILLWAY WEIR, APPROACH

AND DISCHARGE CHANNELS

&. Approach Channel
General Condition
Loose Rock Overganging Channel
Trees Overhanging Channel
Floor of Approach Channel

b. Training Walls

General Condition of Stone
Masonry

Any Seepage or Efflorescence
Drain Holes

c. Weir

d. Dischérge Channel
Loose Rock Overhanging Channel
Trees Overhanging Channel
Floor of Channel

Other Obstructions

Shetucket River.

Good

None cbserved.

Yes

Natural river bottom.
Mortared stone masonry.

Good

Yes - see embankment checklist.
None observed.

Stone masonry and timber. Not
observable. '

Natural bed of Shetucket River
None ohserved.

Yes

Natural hottom.

None

A-8
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APPENDIX B~1

Correspondence pertaining to the history,
maintenance, and modifications to the
Greenville Dam as well as copies of

past inspection reports are located at:

State of Connecticut
Department of Environmental Protection
State Office Building
165 Capitol Avenue
Hartford, Connecticut 06115
Attention: Mr. Victor Galgowski,
Dam Safety Engineer
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APPENDIX B-2

SELECTED COPIES OF PAST INSPECTION REPORTS
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ITY OF MORWICH
DEPARTHMENT OF PUBLIC UTILITIES

' DAM PAILURE CONTINGENCY PLAN

A. In the event of the failure or pending failure of the Greenville
or Occum dams, the Watch Engineer at the North Main Street Power
Station is to notify: :

1. XNorwich Police Department 889-1341 (Emergency)}

2. Federal Energy Regulatory Commission {212) 264-3687 (0Office)
{FERC) '

During non~office hours call:

Mr. James Hebson . ' (201) 998-2845
Mr, Martin Inwald {516} 285-59564
3. Connscticut Light & Powser : 423-4561 '

B. The Norwich Police Department shall in turn immediatﬂly nbtify:

l. Norwich Fire Department - . 887-2521 (Emergency]
2. Norwich Public Works Department 887-5113 {Days)
‘ 887-7300 {Nights)
3. Connecticut State Police : , 848-1201
4, Civil Defense Director, i 887-1018 (Busziness)
Misa Rita Frechette 889-~1417 {Residence) -
5. Connecticut Department of | 889-3301 '
Transgortation '

€. The Connecticut Light & Power Company is to beg reguested to

curtail the generation at their Scotland, Taftville (Ponemah),
and Tunnel Hydro Stationa to lessen the river flow.

2/8)79
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" MENJAMIN H. PALMER 114:118 THAYER BUILDING REFORTS
HEPARD B, PALMER
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NORWICH. CONN.

July 16, 1963

o

Public Utilities Department
34 Shetucket Street
Norwich, Connecticut Re: Greenville Dam

Gentlemen:’

[j This afternoon I made an inspection of the Greenville Dam. This
was located on the Shetucket River about amile and a half North of
_ - the center of Norwich., The water on the pond was about one foot below
Y [f full pond. The Contractor had removed about 15 of the planks on one
section of the spillway. These planks had split and deteriorated, I
notdéced two small leaks coming through the dam, one about halfway across
the dam, and the other one perhaps, 75 faet out from the West abutt-
F: ment. I recommend the following work to be done at once:
E

a). Replace these planks that are split and broken.

b). . Fill in the back of the dam with good material from the
bank on the East shore, This can _be spread by means of
a bulldozer and tractor and all of the holes in the
enbankment should be filled up about 20 feet from the
spillway. I believe that this material, thoroughly
compacted will stop the leaks that are visible at
present. I think-that this is all that needs to be done
at this tine.

The Easterly half of the lowest apron shows considerable wear on
ff the ends of the o¢ak planks. While I don't think there is any danger
* involved at present, I thznk you should plan to replace these planks
next year. Apparently the ice and de>ris have worn the planks off.
The dam, in general, is in nretty good shape, but since it is a timber
dam, it requires considerable maintenance and 2 number of these planks
have not been out for at least 15 years.

A

If the work is carried ocut as outlzned above, I believe the dam
will be safe.

Very truly yours,

RETEER

o k:
™ e

IR RSN W |
[ PR O T {1
1

CHANDLER & DPALMER
.B. H. Palnmer

BHP/nir
gc: State Water Reasources Commi 7 lon
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January 31, 1569

Memo to: File
From: William H. O'Bzien III

Subject: Greenville Dam = Nexwich

The fecllowing is a summary of facts obtained from Mr. Albert F. Nystrom,
Electrical Construction Superintendent fer the Town of Norwich, Department of
Public Utilities, owners of the dam, at a field inspection of, the dam on
Januawy 15, 19%99.

i ) o.

The present owners obtzined the dam from the Norwich Water Power Company
in 196l or 62. Since that time, they have spent between $80,000 and $100,000
in repair work consisting primarily of replacement of rotted timbers down-
stream of the flashboards. Dry summers in the recent past had apparently
accelerated deterioration fzom alternate wetting and drying. This wozk was
done as it had been for the last S0 years by the Torxenceé Construction Co.,
Prospect 'Street, Norwich, John Vossler, owner. Practically all the.exterior
planking over which the water flows has been replaced., All wood used was
native ¢ak and work was done with the advice of Ben Palmer, Engineer, Norwich.

The follewing was carved into stone at fhe dam: "Built 1882 Hiram Cock,
Pres & C. E., Directors: rank Johnson, James D, Mowry, Charles P. Cogswell,
Henry L. Parker"® ) S .

The granite coping is in place as shown on cross section prints dated
1915, but there are now flashboards in place. There werd‘’l2 inch wide flash-
boards in place with reinforcing rods spaced 3% feet apart for support. These
rods were about 5 inches into the granite and 9" above with 2 x 3 braces fer
additional buttressing of boards at each support rod.

4 .

A set of plans was obtained from Mr. Nystrom for our records.

Te
. dl [
The dam appeared in very sound condition but it is recommended that the
following work be done .as part of routine maintenance.

. 4

1. -Remove small maple tree on top of west earth abutment

2. Remove sapling growing from downstream face of west abutment

‘3. Remove trees on the east earth abutment

4., Replace some of horizontal plankihg at lowest level which has not
yet been replaced. This is to be done as soon as they appear
significantly weakened.

[

‘o - . i
f ! VAR T
','f.’f{?"./ L2 Y~ ol
. Civil Engineer

WHOIII :vhb., .
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< E December 4, 1969 | w. w a i

-_.—_-'———

, LT —_
j Department of Public Utilities [ S T
. Shetusket Straat B o S .51 S . :

- E_“' —e==Norwichiy " Conmecticut """ - A LC;P =TT
Attention: H;;_Robeft E. Grimshaw ome____ i

# i
E: " Dear Sir: _ s uj:;7z’ ;

During the past month considerable repalr work
was done on the Greeneville Dam. Thiz work was done by
The Torrance Construction Company, and included a consi-
darable amount of new planking on the middle apron and some
Pplanking on the slope.

Dam which was allowing a2 considerable amount of leakage to
come under the Dam and splll cut below the lower apron.

We put in various amounts of dye to try to trace this leak,
and finally found the location. Generally speaking the loca-
tion was about 161 feet west of the eassterly sbutment.

During the work, & hole was discovered through the 4?J¢LL

i I N

Lo , o . . In thls area new planking wag put in on the upstream
EE ' ' face of the Dam and 3 inch native cak planks were applied

o gpiked to the timbers underneath. In soma areaz the timbers

below were net in good condition. However, the planking was.. ... .
—»—*“*=-=~put~ou*ttrmly”hnd’atfﬁ‘hed to the good areas. After the planking
was put in the hole was agalin filled in and as far as we could

tell, the leak= were stbstantlally =topped. Mr. Nyatrom of your
Depariment has kept a careful record of the areas the planks

ware replaced or rsbullt.

r—3a

I made several trips to the Dam during the construetion
period and bellieve the work waz done satisfactorily and the Dam
i2 in safe condition.

[ captih T A

TR -

Chandler & Palmaer

LI e
g

T : } 11.‘5

EEP:mds
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Mr. Victor F. Galgowski

Supt. of Dam Maintenance

State of Connecticut

Department of Environmental Protection
State Office Building

Hartford, Connecticut 06115

Re: Greenville Damé

Dear Mr. Galgowski:

Ciry or NorwicH
DeparrmenT oF PusLic UriLimies

P. ©. BOX (008
34 SHETUCKET STREET

NORWICH, CONN. 06340

December 27, 1978

;‘1]4-» ,‘-u --D
REFERRED
Fnen

Enclosed is a copy of the specifications and the drawing
that were used when the repairs to the Greenville Dam went out
to bid. The work actually done was as follows:

Item 1 (#1 on drawing) - replaced 113 sg. ft. of 3" plank

Item 2 (#2 on drawing) - replaced 775 sg. ft. of 4" plank

Item 3 (#5 on drawing) - replaced 1241 sg. f£t. of 4" plank

Item 4¢ (#6 on drawing) - replaced 190 sq. ft. of 4" plank

Item 7 ~ replaced 100 linear feet of 8" x 12" timbers under

surface - #5 on drawing.

We did not consider the work to be done as the type covered
by Section 25-112 of the Connecticut General Statutes, so we did

not apply for a permit.

CFR/pas
co: Mr. A F.Nystrom,

Electric Production

ENCL.

Yours truly,

C‘/'*-e(-',fur //'-' , )4;,".:'&‘ (‘/

Charles F. Reossoll, Manager
Electric Division
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PLANS, SECTIONS AND DETAILS
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PHOTO C-1 Upstream face of dam , left embankment.

—

PHOTO C-~2 Upstream face of dam, right embankment.
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PHOTO C-3 Crest of spillway from right dam embankment.

PHOTO C~4 Crest of dam
embankment, left side.




PHOTO C-5 Downstream face of embankment left side.

PHOTO C-6 Downstream face of dam (masonry) at right
abutment,
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PHOTO C-7

PHOTO C-8

Spillway from left side.

Spillway discharge channel (Shetucket River)
from left embankment.




[ PHOTO C~9 1Intake channel.

PHOTO C-10 Outlet works.




PHOTO C-11 Outlet channel.

JPHOTO C~12 Outlet channel spillway discharging to
Shetucket River.
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PHOTO C-13 Seepage area, left embankment.

PHOTO C-~14 Erosion area downstream of left embankment.
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APPENDIX D

HYIDROLOGIC AND HYDRAULIC COMPUTATIONS
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aA. Size Classification G reenv,/lle Lz

Height of dam = 27.0__ £t.: heac: o Sragl/ .
Storage capacity at top of dam (elev. 3. 30) = 3240 _ AC-TT.; hence Inde emoric
Adopted size classificatien INTERMENIATE

5, Hazard Potential

This _dam_ /s clossifed as a HIGH Aazard prtential steyc e,

Derase, its Falure condad resolt in /loss af mAnee Lives i dlamage.

W ~t

and inondatian of many a’wz/ﬁ'rje and. commereial Oroperhes iy the

Cotyy nb Noguich [ damage. 4o the sygoack Struckies e the Kb Sheeed,
Main Street (RA2), Rocte /2 Wader Street and Armbrack Radroad briclees;

.a.s_e&La.s__fem,maLj olasruphion of drufbil amd /;h‘/f'{? S EANCLS
located woithin or g,_/aag +hese. fggdgza-fﬁg LOss Q.C #Ehe ot 1371 adem

Jarevent 4he. S?e.nera-é'on ar _elec /-n'a'i‘/b '.AJ “+he, C/'r% al Moceich,

c. —'Adopted Classifications

HAZARD ‘ SIZE . TEST FLOOD RANGE
HigH  _INIERPMERIATE Full Pme
Adopted Test Flood = ‘ Full  PuP = He csy
- 141,500 CFS
D. Overtopping Potential
Drainage Area : = /2t / sg. miles
. Spillway crest elevation = ' 20.30 = NGVD
Top of Dam Elevation = ' 3¢.307% NGYD
Maximum spillway discharge ,
Capacity without overtopping of dam = 84480 crs
"test flocd"” inflow discharge = 141,500 CTS
"test flecod" outflew discharge = ' 140, 000 cTs
% of "test £flood" overflow carried
by spillway without overtopping = ©0.%
"test £flood" outflow discharge portion :
which ovexflows over the dam = 5550
% of test fleocd which overflows over the dam = 359.7%
D=2
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Fstimating Maximum Probabhle Dlscharges - Inflow.and outflow Values Date of Inspection: AOO_’K.ZZJ.QQO.--

Rame of Dam Greenv.lle Dam + Location of Dam Shehrlet River i Town _A/CIEMECJ),‘_CII:_-“

196.1sq. miles of dralpage area

Watershed Characterization Ro([l'ni i—grrg,'q-::‘ Jampey: £ESRYNNILS; mocterale ﬁjggé t 1s swampy or occupled by slorage
Slopes.

reservoirs

Adopted “test® flood = Full PMF = llzz csM_ = 14],500 CFS; __ Re = Effective Rainfall = /@ dnches

D.A. = Drainage Area {Gross) = 126l Square Miles; Basin Slope =  o.0ny hence; £lat

S.A. = Surface Areca of Reservolr = (),2%  Square Miles; Time of Concentration = mo,q, +han ane ak?u
"+ {160 Acres) -

Shape and Type of Spillway = wwu&nﬁ_ﬁm%

= Width of Spillway = Lo  feety C = Coefficlent of Dlacharge = (3.33-Friction) = 3306

Maximum Capacity of Spillway Without Overtopping = T YR CF5 = &0.3 1 of kest flood

Top of Pam Elevation = 3¢,.3 £ ° ; Splllway Crest Elevation = 20.3* /“mann _Spoill t.)af )|

overflow portion of Length of Dam = G664 1 C = Coefficlent of discharge for Dam = 2 3

Hame | Test Flood " Inflow outflow Characteristics | Outflow Characteristics | outflow Characteristics
of Op CharacteristicsiFPixst Approximation Second npproximation "Third Approximation {Adopted}
in feetlin in, |CFS in ft.}in in, in in. 1n ft., | CPFs in in. | in fE. |CFS

1 2 3 4 5 6 7 8 9 1c 11 - 12 13 14

Pme warsoof 2300 | oo | - - ~ - | - - 0054 | 222 | wo,000

1-1-1-1 -

Q

b = Discharge; h= Surcharge helght; 5 = Storage In inches HOTR outflow discharge values are computed

ag per COE guidellnes.
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NAME OF DAM:

GREENVILLE DANM

ESTIﬁATING EFFECT OF SURCEHARGE STORAGE ON "TEST FLOOD"

A. This routing of floods through the reservoir was carried out according to the
guidelines established by the Corps of Engineers in Phase 1l Inspection for Dam
Safety Investigations issued in March, 1978.

B. Formula_s used are as follows:

1. For no overtopping: Q=C,8,h, 3la stz
For overtopping: Q=C, B‘Eaz-r F'B:l % CoBzh,
For open chamnel flow: N/A i N
For orifice flow: N/A
. Where C, = coefficient of discharqe for spillway ; B, = length of spillway
Caz= coefficient of discharge for dam; Bz = length of dam
hy = head over spillway crest (-Fee'I') hg- head over dam (feet)
F.8.5 distance between spillway crest and top of dam
ii. Surcharge storage in inches = S = 12 (hy + hy) g—-ﬁ— =
where S.A, = surface area =
D.A. = drainage area in sq. miles
114, Qutflow = Qinflow (1 - —),, where Re =z effective rainfall =
iv. Length of dam = 400 1. ; Top of Dam elev, = B&.D ; ¢ for dam = 22
Length of spillway =400 f+ ; Spillway crest el. 20.3  ; c for spillway =273
Q= 33 x #ooh"® where his heod over top of spillway crest
sS= 5""of‘a<3e in inches = [2h &% DA = 0.0024h0
Ve  Quupiow = 141,500 C.FS.
'Q.in CFS Elevation Total Head Storage in Remarks
over crest inches = § .
141 284 32.5 12.© 0.029
)
4l 246 34.5 4.0 o.034
) Io) o.0 58
141, 217 562 16 . o4z
|41, 187 38.15 ‘.85 o 43
144,179 28.3 (8.0 ©.©
{41,097 42.5 z2.2 o.054
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"Bule of Thumbh Guidance for Estimating
Downstream Dam Fallure Discharge” .

’
|
!

BASIC DATA
!
t Name of dam & reem v/ e Oy Neme eof town Alorwich, T
E Drainage area = 12007 5q. mi., Top of dam 3.3z NG
Spillway tvpe = Frpp Averiloos c)e/'r h.az. Crest of spillway 20.3% KRGV
. 4
E Surface aresa at crest elevation = Jfr.a B mec = 0.25 S oy,
Reservoir bottom near dam = 7.2 NGVD
Assumed side slopes of embankments 211
, [ Depth of reservoir at dam sikte : 29.0 =Y, = . 272.0 £
Mid-height elevation of dam = 230 NG
!' Length of dam at crest = “oo £2.
Length of dam at mid~height = L1000 £
- .
L 50 % of dam length at mid-height = W, = 200 ' £4.
Width of channel immediately downstream = B =200ft,; Shape of breach = recf’-angg Jay
l'- Elevation (NGVD} Estimated Storage in AC-FT
20.30 w00 \Spiﬂmj Crest Elevahror
23.30 i /2 80
26.30 1760
2¢.30 2240
32.30 av 3o
[ 385.20 IR0 _
. 36.30 33O Tor of Oam Elevarion
E I%./5 3L Sk
yz 850 dz2 00 Test. Flood Elevation

e
s

e—t

[r— f

De5
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2 . GREENVILLE DAM

l i. DAM FAILURE ANALYSIS
A. Failure Analysis ‘ .5 C.F.s.
l Discharge = .2% We\lg Yo
L5
N z .68 WB LJO
by E : 47140 CFS.
. ,/ B. Maximum Spillway
A L Discharge with W.S.%.
o At top of Dam (& 36 DO &4480 C.¥.S.
2 E C. Total Dam Failure Discharge {31 72¢C  C.F.S.
e E D. Reservoir ~ Storage Data:
[ Volume of storage at spillway crest = oo AC-ft. @ Elev. 20.30
Surcharge storage at top of dam = ) 2560 AC-ft. @ Elev. D€ B3O
Storage Total = ' 33 Lo AC-ft. @ Elev. 3. BO

Flocd Discharge Channel

i. Maximum depth of flow just D/S of Dam = g-yo = 12.© feet

Failure of dam is assumed to be instantaneous. When pool reaches top of dam,
and is a full-depth partial width rectangular shape failure with a width of
failure = W = 200feet and depth of failure y, = &7 feet.

Steady, uniform flow phenomenon is assumed for determination of faiiure profile
and is based on Manning's formulae.

Failure profile for impacted area determination is determined at one typical
cross section in the downstream channel. Reduction in discharge due to
avallable storage has Been takKen into account.




—
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ii.

Reach 1

Hooo feet; Station 0 to Stationilct+tOO; n = 0.05

= b o4 feet

Length
Bed slope = S,« S¢ =0.00IT; Bed width =

Bed width is scaled from U.S5.G.S. map; scale 1" = 2,000 feet

As bed width is large and 1" = 2,000 feet and 10-foot contour interval scale
maps are being used for various cﬁannel parameters, it is appropriate to
assume that 4 = R = Hyd Radius = depth, hense Manning's formulae is trans-
formed:

Q=2 LU 23 /Fupg ke g 23 5
n
Q=blbl /5a s/ _gq5/3. B2Bd" 2
n

tate Discharge Relationship for Reach 1

-k
4
L
L
1
-

Storage
Depth = Stage of Discharge in Velocity Volume in
in Feet Elevation CFS = Q in ft./sec. AC-ft. = V
&. B o o o
8.3 2616 1.97 335
2.3 1325 4.09 {olols]
lo 1.3 38234 576 L7175
] 14 20.3 973 7.20 2345
13 24.3 B5085: &8.52 3019
21 27.3 1 Biod .43 2517
[ F. Water surface profiles resulting from maximm spillway discharge and also from
dam failure discharge are shown on Plate D~I2 for comparison purposes. This
E figure also shows the rise in water depth due to failure of dam.
Also, Discharge —— Depth and Storage-depth curves are shown on Plate D~I<4 for
E downstream channel.
Notes: 1. Storage volume in AC-ft = (Length of Reach) (Bed Width) (Depth)
E 43,560
Failure discharge being large will mostly be overbank flow om existing
r‘ channel.

|
|
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For Q, =I31720CFS; depth = 2lL.o ft. V; = 3S17T  AC-ft.
v
. _ 3 ~ 3517,
Trial Q2 = Q, - Storage) - U -3355) - © cFs
v v
2
Avg V = —£—§~4~ = AC-ft,
= 1 - V Avg. = H = R
Qz = Q; ( | g__S_tomge ) L2800 CFS; y, = 135 ft
Depth at center of f£lood as adopted = E;L%ELELEE = 7.2 ft.

Additional dam failure analysis beyond Reach 1 has not been undertaken
because the depth of flow |7.2 feet at the end of Reach 1 will not
cause any additional hazardous conditions further downstream. The
failure discharge and depth will continually decrease beyond Reach 1.
However almost total impacted area due to failure of dam is shown on

Flate D=13. The depth of flow before failure of dam is 18.0 feet
which is greater than 17,2 feet. :

D-9
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SUMMARLIZED AND ADOPTED VALUES

| ros

{ DAM FATLURE ANALYSTIS
i. Name of Dam _ GREENVILLE DAM
ii. Dam Failure Discharge = 47140  cfs.
1ii. Maximum Spillway D:‘lecharge = 84480 cfs.
iv. Total Dam Failure Discharge . = I3172C cfs.
v. Normal (Manning Depth) for IBITEZO = 21.0 feet
vi. Normal (Manning Depth) for 8448 = 18.© feet
vii, Increase in depth due to failure of dam = 2.0 feet

viii.W.S.E. prior to failure = Ground Elevation + 18.&

ix. W.S.E. after failure = Ground Elevation + 21.0O

Notes The adopted depth of flow values are assumed to be accurate representations
of damages in the impacted areas. Professional judgement is used in these
final adopted values.

D-10
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Greenvilie -Dam
COMPUTATIONS FOR

SPILLWAY RATING CURVE AND

CUTLET RATING CURVE COMPUTATIONS

Spillway widih = 400 feew; Spillway cres:t elevation = 20.3 K&
Length ¢f dan = “oo feet; Top of dam elevation = 36,3 N
c = _§ 3
i} mA/ . SPITLWAY RATING CURVE COMPUTATIONS
Zlevation (£t.) NGVD Spillway Discharge {(CTS) Remaxks
20-30 _ ' o Spill way Crest Elevation
<23.30 SgS9
2. 30 19406
'24.30 35640
32.30 E49%7! g
35. 30 746os
36.30 BYY20 Top of Dam Elevation
3%.)15 100,000
Ho. 5 120,000
“4z.5 140, ooo Test Flood Elevation
ii) QUTLET RATING CURVE COMPUTATICNS
Elevation (ft.) NGVD Discharge {CFS) Remarks
4.3a o lnverd Elevation of Outlets
15.30 3o
12.0% J95s S/de .Spilluaere.sJ- E levahion
20.30 734w main Spillay Crest &levahon
23.30 SQooo
A6.30 10392
19.36 IR TN A
32.30 12723
35.30 1374¢g
T 36.30 1407 Top of Oam Elevahon
3e./5 /4L S} _

Size of outlet = , . ,~'y ;! fest)s
Invert of outlet = o 3N H
D=1l

Area of outlet = £/ sq. ft.
Center line of outlet = _ /& 3¢
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APPENDIX E

INFORMATION AS CONTAINED IN THE
NATIONAL INVENIORY OF DAMS
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APPENDIX F

PERTINENT DATA FROM THE MASTER MANUAL OF RESERVOIR
REGULATIONS - THAMES RIVER BASIN, CONNECTICUT
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recession side of the main Quinsbaug River hydrograph. The studles
also indicated that the local areas immedietely above the damege
centers in the Quinebaug basin ara the prime contributors to the
peak flows

3. STANDARD PROJECT FLOODS

Examination of the records of great storms in the Thames River
basin and adjacent watersheds indicates that somewhat greater floods
than those previously experienced may be expected to occur in the
future, therefore, standard project floods were developed to be used
as-a guide in determining flood control reguirements in the basin.
"Due to geographical distribvution of the damege centers, two standard
project floods were developed, one with the storm centered over the
upper Quinebaug River basin and the second, with the storm centered

- over the Willlmantic River. Starndard project storm rainiall was
determined as described in Civil Engineer Bulletin 52-8. Stendard
project flood hydrographs wers delermined by means of urit hydro-
graphs and flcod routings, Standard project flood peak discharges
for selected points within the Thames River bas:Ln are shown in
table 7 and on plates 16 and 18,

TABLE 7
STANDARD PRCJECT FILCCUDS
TEAMES RIVER BASIY

Dra:masé Peak

Location _ River Ares Discharge

. {sq.mi. y {cfs)
South Coventry Willimentic ' 121 - 38,000%
Willimantic - Natchaug 169 28, 700%
Willimantic Shetucket 4oL 80,300% J
Noxwich ___ -Shetucket 1,260 129,000%
Webster French 85 16, 300%%
Southbridge Quinebaug 126 28,500%%
Putnam : Quinebauz 331 55,000%%
Jewett City Quinebaug yphl 61,500%%

#Storm centered over Willimamtic River basin
¥ Storm centered over Quinmebaug River bhasin

18
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TABLE 8

THAMES RIVER BASIN
_ CORPS OF ENGINEERS
COMPRERENSIVE FLOOD CONTROL PLAN

. Drainage
Reservoirs River State Area
’ (sq.mi.)}
Hodgss Village French Mass, 31-
Buffumville Little ) Mass. 26.5
East Brimfield Quinebaug - Mass. 67.5
Westville Quinebaug Mass. 3o%%
ﬁest Thomp son Quinebaug Conn., Thxs
ﬁansfield Hollow Natchaug Conn. 159
Andover qu.. Conn, 52
South Coventry Willimantic Conn. 114
local Protection Project
Norwich Shetucket . Conn. 1260

# Year complated
#¢ Net drainegs area

T _r;nv-srt.'-%-" >
.

.Flood Control

Storage

(acre~feet)
13;250
11,300
29,900
11,000
25,600
k9,200
16,800
36,900

[ Y

Status

1959%
1958+
1960%
1962%
1965+
1952%
Inactive

Inactive

1959%
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River Décnage Centor
Quinebaug Southbridge, Mase.
Aperican Optical
. Coupany Dan
Eeadvater
Quinabaug Putasm, Copni.
USGS Gage
Quinebaug Jewett City, Cons.
uscs Gage
French Webater, Mass,
UsSGS Gage
Shetucket Willimentic, Cogn.
" USCH Gage
Shetuckst Norwieh, Cenn.
Greanville Dam
Headvater
River Damage Centar
Quinebaug Southdridge, Manms.
Americsn Opticsd
Conipany Dam
Headuater
Quinetaug Putaan, Conn,
USGS Gage
Quinebaus Jewett City, Conn.
USCS Cage
“reach Webster, Mana.
- US55 Omge
Shetucket Willimantic, Gonn.
USGS Cage
Horvich, Comn.

Snetucket

Greeoville Dex
Beacdwater

TABLE 9

EFFECT OF FLOOD CONTROL RESERVOIRS AT DAMAGE CERTERS

Low

Mareh 1536 Flood

Septenbar 1033 Flood

Water

Natursl

yodified

8t St Flov 53 Ticw
fﬁ.g‘ i:t? zc:si ini icrlj
0.0 L.8 6,500 2.6 3,400
2.0 17,5 17,000 10.9 6,500
h,0 2k,0 29,200 21.8 22,500
i.5 15.9 4,700 9.7 1,500
‘ , S
2.0 18.4 23,500 13.5 12,500 ~23
20.0 3.6 51,500 29,0 37,200
it pr———
Low August 1655 Flood
Water “Natural “u Modified
Staga Stace Flow Stage Tlow
43 b {ctfa) if‘:,l icraﬁ
0.0 A1, be 36,000% 8.1 24,500+
8, Law 20, Locws 3,30 8,000%s
2,0 26.5% L3, 000+ 16.0% 1k,100+
. 25.6%%  §3,800% 1L, 8% 12 000w
L.0 29.0 Lo, 700 15,9 17,500
L 26,0 14,000 16.2 h,500
2.0 21.7 33,200 17.4 21,300 o
20.0 3.6 65,000 29.6

35,200

# Includes dam failure on {ady Brook
** Aagumes no dam failure on Cady Breck

NOTE: Reservolr system includes: Mansfield Hollew,
Buffurrville, Nodges Village, Eest Drimfield,
Hestville and West Thompeon

21

Natural Modl fied
8t Flow St Flew
h‘t; {cts) Iﬂ:; Tafa;
6.8 13,000 2.6 3,400
19.5 20,500 10,2 5,500
.7 22,800  15.7 11,700
2.5 2,800 8.8 1,200
21.6 52,200 19.1 25,700
33.6 75,000 30.6 W7, 200
Stardard P:-oJéct Flood
Natural Fodified
Stage Flov S5tage Flav
e cfs irt; Tcts;
10.2 28,500 3.0 9,600
21.5 55,000 18,4 19,300
. 35.5 61,306 28.6 3,500
27.5 16,300 19.5 7,600
35.7 80,300 8.0 53,800
W0,.6 123,000 6.8 gk, 000



